heating is one of the effective methods to reduce conventional energy requirements for remote area buildings. In winter, a heating system for building is needed to compensate the heat loss, to maintain the comfortable temperature and to provide hot water for inhabitant. This report proposed and devolves a typical water and space heating system. This system is composed of a solar collector and biogas fuel which are designed to provide the suggested building (i.e hospital building) with the required thermal energy to obtain hot water and suitable hot air to make building warmer during winter season. A stand alone photovoltaic (PV) system is designed to supply the different electrical loads of the heating system.
Introduction
Today, solar heating is becoming more important than ever before. Natural gas and oil, which are burned to heat our building and water, are limited. As reserve of gas become more expensive. If more people began using solar heating systems, fossil fuels such as oil and gas would become less expensive and last longer. Burning natural gas and oil in our heating systems also causes air pollution. Even electric water and space heaters cause air pollution indirectly, because coal and natural gas are burned to produce electricity in large power plants. If more people use solar energy to heat the air and water in their buildings, our environment would be cleaner. Space heating generally refers to the provision of comfort heating in an occupied building during winter seasons. It is accomplished by the use of special equipments called radiators. Solar water heating system is used to transfer the energy from the sun into the domestic water [1, 2] . In this paper we introduce the basic concepts of the proposed water and space heating system. In this system, solar energy as a form of electricity is utilized to supply the proposed electrical loads of the hot water and space heating system with the required power. While solar and biomass energies as a form of heat are used to provide the building with the required thermal energy for water and space heating. In this context, the proposed work presents and design a thermal collector hot water and space-heating system to operate in emergency hospital building in a remote area in Egypt .
The Proposed Thermal Collector Hot Water And Space Heating System Components
The block diagram of the the hot water and space heating system is shown in Fig.1 . Where, in this case, the heating process is accomplished in a remote site of Sante Catherine, which is far from the national grid of Egypt.
The block diagram of the the hot water and space heating system is shown in Fig.1 . Where, in this case, the heating process is accomplished in a remote site of Sante Catherine, which is far from the national grid of Egypt. This thermal subsystem of the hot water and space heating system consists mainly of components or stages. Stage # 1 represents the main source of heating in the thermal system. Where, in this stage a clean source of energy, which is a solar collector, is used to directly utilize the sun's energy. In this way the thermal energy from the sun can be transferred to the heat transfer fluid, which is chosen to be the water. In stage # 2 the thermal energy of the water gained from stage # 1 is stored in a suitable storage tank. The output water from the tank carries certain amount of thermal energy with a specified temperature. Stage # 3 represents the auxiliary source of heating the water, through using a bio-gas burner and heater. Where, this stage will be effective only when the outlet temperature of the water from the tank is lower than a predetermined value; and this usually occurs during the periods of clouds or during the night period. Therefore, stage # 3 will be considered as a conventional pipe, if the outlet temperature of the water from the tank is greater than or equal to the required hot value. While, in stage # 4 a hot water radiator is utilized to transfer a certain amount of the thermal energy of the hot water to the building. In stage # 5 a hot water tank is used to supply the hot water to the hospital building. The electrical subsystem of the hot water and space heating system is utilized to supply the required electrical energy to the heating system. This subsystem can contain any type of renewable energy resources (i.e. photovoltaic generator, wind energy, hydrogen energy…etc). in this work, the PV generator is considered to be the main source of electrical energy of the subsystem, while the lead acid battery is considered to be the auxiliary source and at the same time is the storage medium of the electrical energy
System Design
The design and the selection of each component of the thermal collector hot water and space heating system plays an important role in the system reliability, safety, cost and maintenance. Size, type and material of each component are the most important parameters, which should be considered .
A. Design of the Thermal Subsystem
This section presents the design of the thermal subsystem in the following steps:
• Determine the space heating load required for each room in the hospital building.
• Calculate the radiator heating area and the radiator dimensions.
• The hot water consumption in the hospital building is used to determine the hot water load and the water capacity.
• The value of the total heat load (space heating load + water heating load) is used to calculate the mass flow rate of the solar thermal collector and area.
B .Space heating load calculation
Before designing a heating system, one must estimate the amount of heat which is lost from the building. There are two sources of heat loss from a building fabric heat losses and ventilation heat losses. Fabric heat losses are losses directly through the walls, windows, doors, floors and ceiling of the room. For ease of calculation, it is assumed that these losses are at a uniform rate through each surface. Fabric heat losses can be calculated from the following equation [3, 4] U' ' 
C). C . Design of radiators
There are different types of radiators (i.e cast iron, steel and aluminum radiators). A summary of typical ratings for different types of radiators for a temperature difference, water to air, of 60 oC is included in Table. 1. These ratings may be recalculated using Table 2 for 30 oC as in case of our application. The most commonly used type is the steel radiators. Steel is more susceptible to corrosion than cast-iron. The particular merits of steel radiators result from their small mass and their comparatively narrow waterways: they are light to handle on a building site and respond quickly to temperature control. Two types are selected to be used in our application, the radiant panel type for small rooms and a tubular type for medium and large rooms as shown in Fig. 2 .The space heating load curves for the hospital building is shown in Fig. 3 . 
D. Design of water heating system
A small steel heat exchanger inside a stainless steel tank, as shown in Fig. 4 transfers heat from the collector side to the domestic hot water. The tank consists of steel cylindrical vessel insulated by a layer of 7 cm of glass wool and the other casing cover is aluminum. Water heating load level, is shown in Fig. 5 , depends on the dimensions of the stainless steel tank, the user activities and the habits (for how long, how much water one use). Table 3 shows the hot water consumption for the hospital building and the corresponding maximum heat load.
E. Design of solar thermal collector
This type of a solar water heating system consists of a flat-plate solar collector, and a vertical storage tank. There are two gate valves one at the cold water inlet and the other at the hot water outlet. A small pump is used to force water to realize a closed loop. The flat-plate collector consists basically of an absorbing surface, an insulation layer, anodized aluminum section casing and a transparent cover.
The mass flow rate of hot water circulating in the collector heating system can be calculated from the heat load equation [5] . Table 4 shows the technical data of the solar collector . Table 3 Daily hot water consumption for the hospital building.
IV. RESULTS AND DISCUSSIONS
The Specifications of different components of the thermal collector hot water and space heating system are illustrated. The complete dimensions of the selected radiators needed in each room, the area of the collector and the corresponding heat load in the hospital building are shown in Table 5 . The different specifications of the water heater are included in Table 6 . The specification parameters of the flat-plate solar collector have been tabulated in Table 7 . From table4 the area of collector according to the calculated value of mass flow rate is equal to 58.8 m 2 . The absorbing surface is made of aluminum. It is painted by a black color, and insulated from bottom and sides by 4 cm polyurethane insulation layer to reduce heat losses to the surroundings. Also to minimize the heat losses from the upper collector surface due to the re-radiation and convection, an absorber plate is provided with a transparent cover. This cover must be capable of transmitting almost all solar radiation as possible. A glass sheet with 3 mm thickness is fixed 3 cm above the absorber. The storage tank consists of steel cylindrical vessel of 44.6 cm diameter and 132 cm height. It's insulated by a layer of 7 cm of glass wool and the other casing cover is aluminum. The complete dimensions of the tank are shown in Fig. 8 . Different specifications of the storage tank are included in Table 8 . Table 5 Typical space heating load and radiator specifications for hospital building. 
Conclusion
The thermal collector hot water and space heating system is the best and clean system to satisfy the energy needs in remote area buildings. We conduct a design analysis of the thermal collector heating system components and apply to a hospital building in a remote site of Sante Catherine in Egypt as a case study. The design parameters and specifications of each component are determinated. 
